The paper deals with dynamic stability of an infinite non-homogenous Euler's beam subjected to an infinitely long, inertial, uniformly distributed moving load. The beam rests on a three-parameter unidirectional inertial foundation of the Vlasov's type. The literature of the subject is abundant and encompasses also many review papers [7, 8, and 9]. Although the models available in the literature do not provide us with a complete and fully satisfactory physical description of the three-phase medium, as the real soil is, as constructed from a skeleton, water and voids, these models nevertheless make it possible to perform a statical and dynamical interaction analysis of the system: the bearing structurefoundation-subsoil, with a sufficient accuracy for the engineering practice.
Three-parameter Vlasov's model of a foundation
Vlasov's model of a deformable subgrade developed in early fifties [1] provides an approximation of the response of the elastic layer on a non-deformable foundation. Along with the models of Wieghardt [2] , Pasternak [3, 4] and Filonienko-Borodich [5] , this model belongs to the class of unidirectional and one-parameter models of the foundation. Despite the fact that all the models mentioned above are governed by a second order differential equation, they should be understood in different ways. They can be viewed as refinements of the one-parameter and unidirectional Winkler's [6] model.
The literature of the subject is abundant and encompasses also many review papers [7, 8, and 9] . Although the models available in the literature do not provide us with a complete and fully satisfactory physical description of the three-phase medium, as the real soil is, as constructed from a skeleton, water and voids, these models nevertheless make it possible to perform a statical and dynamical interaction analysis of the system: the bearing structurefoundation-subsoil, with a sufficient accuracy for the engineering practice. 
where z is an a priori assumed function representing the displacement variation across the thickness of the layer, y being the function describing the offset measured in the cross-section perpendicular to the beam. By applying the method of Bubnov-Galerkin one can reduce the equations of equilibrium of such a layer of the foundation to the following model equation
, . m takes into account that Vlasov's layer is inertial. The essence of this paper consists in considering the ballast's offset (settlement) occurring in the cross-sections normal to the beam (a three-dimensional foundation model).
The dynamic problems of beams on two or three-parameter Vlasov's foundation have been dealt with in numerous papers. One should refer to papers of Lvovski [10] [11] [12] [13] , Danovich [14, 15] , Lazarin [16, 17] , Szczesniak [18, 19] , Valsangkara and Pradhananga [20] . On the other hand, the problem of dynamic stability of beams on a foundation has been discussed in papers of Newland [21] and Szczesniak [22] .
In the case of plane strain, the equations of motion of the foundation derived for the three-parameter foundation model, taking into account its offset, can be written in the form, cf. papers [10] [11] [12] [13] . 
In the case when the offset is neglected one assumes 1 y , and Eq. (4) 
The effect of the offset is determined by coefficient 0 depending upon Vlasov's parameters 0 k and 0 c , cf. Eqs. (4) and (6).
Dynamic stability of Euler's beam resting on Vlasov's one-layer three-parameter elastic foundation
For the beam consisted of n-layers with various Young's modulus, EJ is replaced by EJ given by the formula [23, 24] , ,
where i E and i H are modulus of elasticity and thickness of the i-th layer of the beam, respectively. The vertical displacements w are referenced to the line of the beam at which xx due to bending are zero.
The equation of motion of an elastic, non-homogenous Euler's beam, subjected to a large axial force S , is expressed by the equation Eq. (10) may describe both the dynamic deflections and horizontal displacements of the beam, essential for a loss of stability of a railroad track modelled by such a beam [25] [26] [27] [28] [29] [30] [31] [32] [33] [34] [35] [36] [37] [38] .
Following the paper of Newland [21] , we assume the travelling character of the wave and hence assume the solution of the homogeneous equation for horizontal displacements of the beam in the following form 2 , exp , 1. w x t i x t i (9) Substitution of (9) into the homogeneous part of (8) (10) According to Ref. [21] , the dynamical instability of the beam can occur if a complex variable is . i (11) Substitution of (11) into (10) 
Conclusions
This paper is devoted to dynamic analysis of stability of the Euler's beam resting on a three-parameter inertial and unidirectional foundation of Vlasov's type. The beam is subjected to the infinite inertial loading, continuously distributed and travelling along the beam with a constant velocity.
The main results of the paper are formulae for critical forces. The critical force in the case of such a foundation depends upon the beam bending stiffness, its mass, the mass of the moving load, the mass of the inertial subgrade and on Vlasov's coefficients of the foundation 0 k and 0 c as well as on the offset no dimensional characteristic . Taking into account the effect of the offset in the model of Vlasov's foundation (parameter ) suggests that the railroad track becomes stable. In a particular case Eq. (15) for the force cr S can be reduced to the formula for this force in a beam resting on an inertial Saito's foundation [25, 26] or to the formula of Newland [21] 
For the all models of foundation the critical velocities of Bolotin depend not only upon the mass of the beam, but also upon the mass of the moving inertial loading. In the first three cases they depend also upon the mass of the subgrade that co-vibrates with the beam.
